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Dr.s Ms Re Zolle, '
5624 Greentroe Road,
Bethesda, Maryland.

Dear Max:

I've compleded study of Jour 2/21 end 2/24 serles, oonfirming the postcard
note in fair details There were no genwtic changes at all in the 2/21 series.
In 2/2h A21 & A2D were imdistinguishable (diploid), so yowr supposition on
the dusn dasis of the "Harvard principle” (max. umhappiness) is unfounded.
B8 and B¥0 are both segregaite) B diploid - I assume that B28 and 30 were
actually eibs, ainoe you boxed dhis olons, 0 was all dipleid. D3O was a segregant
(lao-taly); I think D29 is a typloal diploid, but am rechecking. F was all dipleid,
but may be peculiar in giving an umusually high proportion of Maly segregants
in svery case. Other segregante arve still just as mentionsd in tho posteard.

The effects of rodintions on dipledds have taken up most of my time sinoe
Chriatnas, with results mach like those wo discussed at the AAAS. UV seems to
*haploidize®, even with relatively emall domes, before there is much killing.
Trehtrent with higher UY doses, foliowed by photoresotivation is equivalent
(qualitatively) to a correspondingly reduced dose of UV, dark. Noviek finds,
however, that the parente, as well as the segregants, of H226 are of two types
in their response 0 photoreastivation. One gives linsar or sonstant dese-reduc
tion for all UV doses; the other givee very litsle dose reductien for low UV,
with an increasing phetotesctivable frastion of the dose, as the dose ie increased.
Roughly, the diploid seems to follow the former behavior, suggesting thet this
nay be sontrolled by a dominant genetiec factor. The fwitt initial killing is
easily nocounted for by the haploidization (whieh I assume reflects the destruo-
tion of single ehrmmosomes or nuslei), but I have been surprised 4o find that
the fraction of diploide ameng the survivors does not continue to deorease with
increasing doses, but lavels of'f, or else deorsases very much less abruptly
when this fraotion is about 15-20%., This may reflect either a superimposed,
differential killing mechaniem, or a heterogefiity in the cells (possibly a
fraction with many diploid nuelei), probably the latter. If balanced lethals
oocur at all, they are quite rare. By sereening on a large scale (1.e., allowing
segregotion to ocsour en massey, and seleoting for the residual diploids), I have
boen able 40 phek up a few possible stabilized diploids, But even most of these
are unoertain. The haploidization mechaniam probadly preponderates very heavily.



Some earlier experiments I did seemed to rule outppartial haploidizations,
1.0+, chromosome deletions of more limited extent, but when I used selective
mothods, I found quite a mumber of cultures after UV vhich still segregated

ac v, Mal- respfor mxiiwms, but were Xxmwx However, when the same proocedure was applied to

r similarly
eactive ions
urethan,

eontrol cultures which had been allowed 4o grow on complete medium, the same
sort of thing was found, albeit with a low, unfortunately not eetimabls, fre-
quencys Also, 9_1% Mal- Lac y has been found. The exceptional clone of the pre-
vious set of isolations may be a short-lived representation of this sort of
separate segregation for Mal and Lac, and I cammot avoid the feeling that we
are hot on the 4rall of some useful answers. The partial segregants are being
tosted to eoe whether they are, e.g., JuxmxxMxk lac- Mal-/laoy Mal- or

Lag- Mal-/ Laey/ df., which is what the typloeal diploidc seem 4o be.

Another oonsideration thet comes from the radiation experiments, that also
helps to justify the hope that they will give some information on the atructure
of the diploid. The UV-induced haploide are indistinguishable, ec far, from the
spontaneous segregents. Although not ruled out, induced molesis is, I think,
highly improbable. On the cther hand, it seems t0 me possible that many, but
not all, of the spontaneous segrogants may be the spontansous loss counterpirts
of the IV induced haploids. That is, the spontansous haploids may not arise
by melosis, but byspeonbansous breakage or loss of one chromosome. This would
account very neatly for the absence of reciprocel segregantc in moet instances,
even in H226 and H206, as well as for the greatly reduced amount of orossing-over
which characterizes the segregants of persistent diploids as compared with
selected propdtrophs. I4 may be possible to ovaluate thie by study of the partial
segregzants, in partioular if they can be found in your pedigrees)

In addidlon to UV, the genetic effests on diploide of X-raye and of a variety
of chemioals have bean studied. X-rays give qualitatively the samo effects, al-
though they give a mich more nearly exponential killing ourve. Also, a variety
of chemioals have the same haploidizing effeots in assocoiation with killing.
These include: Nitrogen mustard; acetic anhydride; formaldehyde; dimethyl sulfate,
all of which are offeckive alkylating agents -~ whiech should suggest a mechanism
of radiation action: {immediate or ultémate produstion of froo radlocals¥ Other
agente kill wighout associated haploidization: heat, basic dyes; lodoacetamide;
ninhydrin.Some other sempounds are being tested now to test the generalization
of the radiomimetic effects of alkylating agents, which should not be expscted
40 hold up indefinitely.

Now to some more prosaic matters. I've just sent off a tgird return shipment
of vials -- have you received the others, which were mentionsd in my postoards?
I can aleo get hold of the caps separately; wire or write if you need anything.
How about my sending you the vials with nutrient broth (or whatever you use) and
alreedy sterilized? Or do you work from other glassware. Ias there anything else
along this line we can do-- just mention it° Also, do you want me to contimue
addressing letters and packages to your home?

I had an interesting, perhaps somevhat depressing,visit t¢o Oak Ridge. There
ia no serious question of my leaving Madison, and certainly not to a secret
installation to do nons@eret work. Can we expect a visit from you
sometims this Spring?

Slncercly,

Joshua Lederberg



